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Training the older learner has been the topic of considerable discussion but there is no consen-
sus on which instructional methods are associated with higher observed training performance.
We use random factors meta-analysis to explore the effects of three instructional methods (lec-
ture, modeling, and active participation) and four instructional factors (materials, feedback,
pacing, and group size) on observed training performance. The results reveal that all three
instructional methods and two instructional factors, self-pacing and group size, explain unique
variance in observed training performance. Self-pacing explained the greatest proportion of
the observed variance. Implications of these results are discussed.
© 2003 Elsevier Inc. All rights reserved.

Over 40 million Americans age 40 and older are actively participating in the workforce.
This represents an increase of more than 30% since 1990 and labor force projections indicate
the number will rise to nearly 70 million by 2015 (Fullerton, 1999). Presently, 35 million
workers are between the ages 45 and 54, 18.8 million are between the ages 55 and 64,
3.3 million are between ages 65 and 74 and nearly a million are over age 75 (Lerman &
Schmidt, 1999; The U.S. Bureau of Labor Statistics, 2002). The number of people over age
65 participating in the workforce is expected to increase to 39 million by 2010 and 70 million
by 2030 (Wellner, 2002). These projections indicate that a great many people will work past
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the traditional age of retirement. Thus, training older learners will become a fundamental
component of organizational effectiveness over the next three decades. Organizations that
learn how to train older workers effectively could stand to gain a significant competitive
advantage over those that ignore these demographic trends.

The aging of the workforce challenges employers with keeping older adults abreast of
emerging information and rapidly changing technology. Several physical and cognitive
aspects of the aging process have important implications for training older learners, par-
ticularly older learners over age 60. For example, cognitive response times slow with age
(Birren & Fisher, 1995). The decrement is slight for simple tasks but increases monotoni-
cally as task complexity increases (Spirduso & MacRae, 1990). Age-related declines also
appear for certain components of memory. Research has shown that attentional deficits re-
sult in inadequate registration of instructional materials (Hayslip & Kennelly, 1985; Light,
1991; Park, 1994). Thus, older learners will have greater difficulty attending to training
content.

Many have argued that older learners require different instructional methods relative
to younger adult learners. Industrial psychologists argue that many aspects of the training
program need to be modified to account for the unique needs of older learners (Glass, 1994).
Accordingly, training models that account for these differences have been developed. For
example, the industrial gerontology model suggests that five factors must be considered
when designing training programs for older learners (Belbin & Belbin, 1972; Houle, 1961;
Lindeman, 1926; Sterns & Doverspike, 1987); they are motivation, structure, familiarity,
organization, and time. In general, these factors refer to issues such as: (a) whether the
learner perceives the training content and materials as relevant; (b) whether sufficient time is
provided to complete the training successfully; (c) whether the information is presented in a
logical difficulty-graded sequence, i.e., from simple to complex; (d) whether the opportunity
to master all training tasks is provided; (e) whether the training builds on current knowledge
base; and (f) whether memory building instruction precedes content instruction (Belbin &
Belbin, 1972; Hayslip & Kennelly, 1985; Sterns & Doverspike, 1987). Although potentially
important for all learners, these five factors have been identified as particularly germane
for older learners because the factors acknowledge important physical and cognitive aging
effects related to learning (Sterns & Doverspike, 1987).

Similarly,Knowles (1990)calls for the development of learning theory for adult learners.
He observes that theories of training and learning have been derived primarily from the
study of animals and children. The word ‘pedagogy’ literally means the art and science
of teaching children. He notes that pedagogy is based on the assumptions that learners:
(1) need to learn what is taught if they wish to pass; (2) are dependent on the teacher; (3)
tend to put more emphasis on the life experience of the teacher rather than their own; (4)
have a subject matter orientation; and (5) are extrinsically motivated (i.e., grades, parental
approval). Thus, traditional training methods (i.e., the lecture method) were developed based
on these assumptions.

Knowles proposes an alternative concept, ‘andragogy,’ the art and science of teaching
adults. He specifies several contrasting assumptions unique to adult learners. These funda-
mental assumptions are that adult learners have a self-concept of being responsible, have
amassed considerable experience, are task or problem-centered, and need to know why
they must learn something before undertaking learning it. Although not explicitly stated,
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andragogy seems to suggest a shift from passive learning (pedagogy) to a more problem-
centered, self-discovery approach to learning. While not universally accepted, the concept
of andragogy provides a useful framework for understanding adult learning (Hayslip &
Kennelly, 1985).

In response to the different requirements for the older learners, several instructional
methods have been developed to address their unique needs (Belbin & Belbin, 1972; Elias,
Elias, Robbins & Gage, 1987; Hayslip & Kennelly, 1985; Knowles, 1990; Sheppard, 1970;
Sterns, 1986). The empirical research has focused primarily on the usefulness of these
methods in reducing the gap between older and younger adult learners’ training performance
(e.g.,Belbin & Belbin, 1972; Sterns & Doverspike, 1989). What has not been examined is
whether, relative to training based on pedagogical principles, training based on andragogical
principles explains more observed variance in older learner observed training performance.
In this research, we move away from a “closing the gap” focus and instead seek to determine
the effect of instructional methods and instructional factors on older adult learner training
performance.

This shift in focus is essential for several reasons: (1) the growing number of people work-
ing beyond traditional retirement age; (2) older learners demonstrate a number of desirable
work-related behaviors (e.g., lower turnover, absenteeism, and low accident rates); (3) with
an up-to-date skill set, this employee represents a substantial resource to the employer; and
(4) rapidly changing technology necessitates learning new knowledge, skills, and abilities
to perform most jobs.

Past research highlights several aspects of instructional programs that have implications
for the older learner. In the following section we present a review of this literature. Specifi-
cally, we address three instructional methods (lecture method, modeling and active partici-
pation in the focal task) and four instructional factors (materials, self-pacing, feedback, and
group size).

Instructional Methods

For decades, three instructional methods have dominated the training literature: lecture,
modeling and active participation in the training process. Several variations of each have
been developed (e.g., videotape lecture, video modeling, discovery training, and role play);
yet, the preponderance of training research pedagogy can be categorized into one of these
methods (Carroll, Paine & Ivancevich, 1972).

Lecture

In its purest form, the lecture method involves a unidirectional flow of information—
transmission from instructors to learners. Although the lecture method is physically passive,
learning can only occur when participants are cognitively active. This method was developed
based on the pedagogical assumption of dependency. During the learning process, learners
rely primarily on the knowledge and experience of the instructor and, to a lesser extent,
draw upon relevant personal knowledge and experience to make the material meaningful.
The lecture method can be an efficient and effective method of knowledge transfer. It
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is particularly well suited for transmitting information for immediate recall (Verner &
Dickenson, 1967).

For older learners, the utility of the lecture method begins to diminish when lectures
last more than 30 minutes or when learners lack relevant experience or sufficient prior
knowledge to create personal meaning from the material (Pascual-Leone & Irwin, 1998).
Furthermore, the lecture method places the cognitive burden on the learner. Learners are
expected to attend to, integrate, and retain the presented material. Cognitive slowing may
constrain the older learners’ ability to keep pace with the lecturer. The older learner may
experience attentional deficits and fall further and further behind. Another contributing fac-
tor is that older learners may have been out of traditional classroom environments for many
years. While this is beginning to change as the average age of the workforce increases,
many older learners, particularly those over age 60, enter a traditional classroom experi-
ence with a critical lack of familiarity and comfort with the training protocol. Furthermore,
due to decreased access to training, older learners often enter training with obsolete skill
or knowledge sets1 (Fossom, Arvey, Paradise & Robbins, 1986). These conditions have
been associated with older learners’ report of higher levels of both anxiety and overarousal
(Hayslip & Kennelly, 1985; Sterns & Doverspike, 1987). These psychological states under-
mine older learners’ training self-efficacy and reinforce their pre-existing tendency toward
cautiousness (Birkhill & Schaie, 1975; Okun & DiVesta, 1976).

Still, the lecture method may prove useful under certain conditions: (1) if the older learner
perceives the content as relevant, (2) the content builds on their current knowledge base,
and (3) the information is presented in a logical sequence (Knowles, 1990; Tough, 1979).
However, the primary benefit of the lecture method is efficient dissemination of information.
Usually, but not always, this method is employed to convey a large amount of information
to a large audience. When these conditions prevail, it is unlikely that the unique needs of
older learners are addressed. Thus, we hypothesize:

H1a: The lecture method will not yield significant positive changes in older learner
training performance.

Modeling

Behavioral modeling capitalizes on learners’ ability to acquire knowledge by observing
another person execute behaviors associated with performing a task (Bandura, 1986). In-
structional videotapes often use behavioral modeling. It has been suggested that learners’
confidence in their ability to perform a task increases with the use of modeling (Bandura,
1986). Confidence in one’s ability to perform a task is an important factor in arousing the
motivation to learn and has been identified as a particularly important consideration when
training older learners (Knowles, 1990).

Research on training older learners suggests that they need to know why they must learn
a task prior to the training experience or their motivation to learn may be compromised
(Knowles, 1990). Viewing a model perform the focal task provides older learners with in-
formation regarding task-specific performance requirements and the outcomes associated
with successful execution of the task. This information may enhance older learners’ per-
ceptions of the relevance of the training. Consistent with the literature, modeling has been
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associated with training performance gains for older learners (Gist, Rosen & Schwoerer,
1988; Willis, Blieszner & Baltes, 1981; Willis & Nesselroade, 1990). However, the prepon-
derance of research on modeling effects has been conducted on samples of younger adult
learners and children. Furthermore, the research provides no evidence on the unique effects
of modeling on training performance because modeling, in these studies, is used primarily
in conjunction with other instructional methods (i.e., lecture and participating in the focal
task). Nonetheless, the substantial body of literature supporting modeling effects leads us
to hypothesize that:

H1b: The modeling method will yield significant and positive changes in older learner
training performance.

Active Participation

Early research into training older learners began in Europe after WWII when England
and Germany experienced severe shortages of younger male workers (Welford, 1976).
Based on the assumption that traditional instructional methods do not work well for older
adults, researchers sought an alternative. These researchers assumed that older learners were
self-motivated and that for older learners physically passive learning was less effective than
was physically active learning. They developed a method that required active participation
in discovering how to perform the focal task (Belbin & Belbin, 1972). Often called the
activity or the discovery method, active participation meant the trainee engaged in the
learning process by actually performing the focal task. Unlike modeling, this involvement
is not associated with watching another perform the focal task. Rather, the learner progresses
through a series of steps uncovering for him or herself how to perform the task. This could
include structured guidance or trial and error.

Researchers posit that active participation leads to self-discovery and holds learners
responsible for their progress (Belbin & Belbin, 1968, 1972; Sterns & Doverspike, 1989).
Research has shown that active participation enhances older learner training performance
(Baltes, Sowarka & Kliegl, 1989; Belbin & Shimmin, 1964; Charness, Schumann & Boritz,
1992; Verhaeghen, Marcoen & Goossens, 1992).

Although active participation is generally operationalized with several instructional fac-
tors including self-pacing and the use of supplementary learning materials (e.g., outline,
step-by-step guide), we hypothesize that allowing the older learner to uncover how the focal
activity is performed, in and of itself, will promote learning. Specifically, we hypothesize
that:

H1c: The active participation in discovering how a task is executed will yield significant
and positive changes in older learner training performance.

Instructional Factors

Several instructional factors thought to improve older learner training performance have
been identified. They are providing supplementary materials, slowing training pace,
providing feedback, and reducing training group size (Belbin & Belbin, 1968, 1972;
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Sterns & Doverspike, 1989). While widely accepted as beneficial to training older learn-
ers, we know of no research that systematically examines the contribution of each of
these factors on older learner training performance. In this research, we examine these
relationships.

Materials

Supplementary materials provide learners with printed information relevant to training
task performance. Aging has been associated with deficits in attentional memory processes,
particularly under conditions demanding divided attention. This may limit the amount of
information older learners can register and therefore establishes an upper limit on infor-
mation acquisition (Light, 1991). Supplementary materials, such as an outline of a lecture,
or a reference guide, may serve as an external memory aid to help older learners address
memory-related deficiencies (Twitchell, Cherry & Trott, 1996). Thus, written materials may
be a rich resource to facilitate task mastery and enhance training performance among older
learners.

Self-Pacing

One of the more robust findings in industrial gerontology is that physical and cognitive
processes slow with age (Birren & Fisher, 1995). As a result, the time required to process
training materials increases with age (Sterns & Doverspike, 1989). Research indicates that
when given sufficient time, older learners can master training material (Meyer, 1987). There
are a number of strategies for providing additional time (e.g., longer training sessions
or multiple training sessions); however, learning theory suggests that self-pacing is the
only option that fully accommodates the individual differences in learning that occur with
aging (Kinsbourne & Berryhill, 1972). Self-pacing allows older learners to internalize the
importance of the training and provides them ample time to complete the task and master the
training content (Belbin & Belbin, 1968, 1972). Accordingly, self-pacing is hypothesized
to promote training effectiveness for older learners.

Feedback

In a training context, feedback provides older learners with knowledge of their per-
formance. Feedback may motivate older learners by increasing their sense of task mas-
tery (Bandura, 1986; Sterns, 1986; Sterns & Miklos, 1995). Knowledge of training per-
formance may also enhance older learners’ sense of personal responsibility for training
success. Some debate has emerged regarding the timing of feedback. The conventional
perspective suggests that feedback should be immediate, accurate, frequent, and useful
for modifying behavior (Schmidt & Bjork, 1992). Another perspective, however, suggests
that faded or intermittent feedback yields superior long-term benefits (Schmidt, Lange &
Young, 1990; Winstein & Schmidt, 1990). However, regardless of timing, researchers agree
that feedback positively contributes to learners’ training performance. Therefore, we hy-
pothesize a positive relationship between providing feedback and older learner training
performance.
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Group Size

We identified only one study that examined training effects between individual and dyad
training (Zardi & Charness, 1989). The results of this study along with several related factors
suggest group size may be important to older learner training performance. Given older
learners’ predisposition toward caution, larger group size might diminish the likelihood
they will interact with the instructor (Birkhill & Schaie, 1975; Okun & DiVesta, 1976).
Smaller group settings would allow for more interaction between the trainer and the learner.
Increased interaction with the instructor may also ease some of the negative emotional states
reported by older learners, e.g., fear, anxiety, and overarousal. In this way, group size may
affect older learner training performance. Although exploratory in nature, we expect to find
a negative association between group size and older learner training performance.

In summary, four instructional factors—materials, self-pacing, feedback, and group size
have been identified as potentially important aspects of training that may affect older learner
training performance. Specifically, we hypothesize that:

H2a: Older learner training performance will be significantly and positively associated
with feedback, materials, and self-pacing.

H2b: Older learner training performance will be significantly and negatively associated
with group size.

The Present Study

The question driving this research is which instructional methods and instructional factors
explain statistically significant variance in observed training performance of older adult
learners. Using meta-analytic data integration, we assess the effects of three instructional
methods and four instructional factors on observed older learner training performance. We
examine both lab and field studies that employ a wide variety of instructional tasks ranging
from computer use to memory enhancement techniques. This broad focus facilitates the
inclusion of research on training and aging from multiple disciplines.

Method

Data

We identified relevant studies by a thorough search of journals and books. First, we iden-
tified studies through published literature reviews (e.g.,Kubeck et al., 1996; Martocchio,
1989). Next, we used keyword combinations to query five computer-based indices covering
the period from 1890 to the present day: two contained business administration literature
citations, the others covered education, the sciences, and psychology literatures. Example
keywords used were: train, training, training performance, training success, learn, learning,
learner, worker with adult, age, aging, old, older, elderly. This phase of the search yielded
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more than 300 abstracts. Next, we conducted an exhaustive manual search of key journals
covering the period from 1950 to the present to assure that no relevant, published research
was omitted from the analysis. Some of these journals included:Personnel Psychology,
Journal of Management, Journal of Applied Psychology, Academy of Management Journal,
Psychology and Aging, Occupational Psychology, Journal of Technology and Aging, Jour-
nal of Gerontology, andApplied Cognitive Psychology. This search yielded 14 additional
articles. Finally, several prominent researchers in the fields of business and gerontology
were contacted in an effort to obtain unpublished literature on the topic. This yielded five
additional studies. In sum, we obtained 354 articles for potential use in this review.

The authors independently evaluated all 354 articles to assess their suitability for the
present study using detailed coding sheets. Researchers recorded: pre-test and post-test
measures2 of observed training task performance; the use of the lecture method, active
participation and modeling; study sample size; the type of dependent variable; the type of
experimental task; the use of supplementary materials; provision of feedback; training pace
(i.e., self-pacing or not), the number of participants in each training session; study setting
(lab or field); and trainees’ mean age. Interrater agreement reached over 90% on all items
rated. In particular, we agreed 100% on all variables except pace of training and provision
of feedback where the first author made the final categorization.

Excluded from the analysis first were those that did not examine empirically the rela-
tionships of interest. Substantial research on this topic is theoretical or based wholly on
attitudinal data; this criterion resulted in the exclusion of many articles. Also excluded were
studies that did not contain a pre-test–post-test design from which a training effect size
could be obtained. When studies contained effect sizes across several measures of trainee
performance, a weighted average correlation was used. For obvious reasons, articles using
the same data set were not included (Hunter & Schmidt, 1990). When multiple studies
used the same data set, we included the study with the largest sample size and excluded
all others. Finally, despite an extensive search for file drawer studies, we identified only
five. Of these, only two provided the requisite information for inclusion in our study. In
sum, 41 studies reporting 51 effect size estimates (n = 3613) qualified for inclusion in our
study. Twenty-four studies provided skills training, the remaining were more conceptual,
e.g., memory training.3

Measures

Observed training performance.Observed training performance was measured as knowl-
edge change via paper and pencil testing or skills change via skills testing. In nine of the
lecture method studies, six of the modeling studies, and nine of the active participation stud-
ies training performance was measured as a skills test. The other studies for each method
employed paper and pencil measurement of training performance. An analysis of the inter-
action between instructional methods (i.e., lecture, modeling, and active participation) and
type of training performance observed (i.e., paper and pencil test vs. skills test) yielded no
statistically significant result. Therefore, we conclude there is no confound of instructional
method with type of training.

Training performance was computed from pre- and post-test performance scores on the
dependent variable. Studies were included only when these data were reported. Correlations
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between method and training performance were not presented in most studies. Where pos-
sible, these correlations were computed. Formulae necessary for transforming reported data
into correlations by converting at-test, exactp-values, differences between groups, or an
F-value were found inHunter and Schmidt (1990).

Operationalizations of instructional method and training effectiveness.All studies were
coded for each construct. Specifically, measures were coded as follows: instructional meth-
ods were coded as used or not used where 0= the method was not used and 1= the
method was used. Also coded were (a) the number of trainees per session, (b) time con-
straints (where 0= time limited, 1 = self-paced), (c) provision of performance-related
feedback (0= no feedback, 1= feedback), and (d) the use of supplementary training
materials (0= no materials, 1= materials).

When coding for instructional method, we found that some studies used more than one
method (k = 12). For example,Baltes, Dittman-Kohli and Kliegl (1986)used lecture and
modeling whileHill, Allen and McWhorter (1991)used lecture and active participation.
In these cases, the study was coded for both. Studies were coded for active participation
when subjects were required to uncover how to perform the focal task. This could involve
structured guidance or trial and error but subjects were required by the trainers to engage
in the focal task to learn how the task is performed. Studies were coded for modeling when
someone executed the focal task for the learner(s). Studies were coded for lecture when
information was conveyed by presentation with the intent of imparting knowledge; merely
reading the instructions or answering questions did not constitute a lecture.

Several control variables were also coded. In an attempt to include studies from a variety
of disciplines, we identified studies that used a variety of different training tasks. We cate-
gorized training task type as directly work-related training (e.g., computer training) and not
directly work-related (e.g., crystallized and fluid intelligence training).4 Although the latter
are not directly related to a specific work taskper se, inductive reasoning, abstract reasoning
and both short and long-term memory (types of fluid and crystallized intelligence, respec-
tively) are important components of effective task performance on many jobs. Thus, we
included studies that examined training performance on these important cognitive dimen-
sions but coded for the difference. Type of task was coded (0= not directly work-related,
and 1= directly work-related).

In addition, we coded for research setting (0= field and 1= laboratory) and mean age of
the sample. Studies were selected because older learners were trained, yet, we found variance
in the definition of “older learners.” In most studies, the mean age of study participants was
age 60 and older. Only one study fell below this level (Neale, Toye & Belbin, 1968). This
variance led us to include a variable that would capture the diversity in age across studies;
accordingly, we included the continuous variable, the mean age of trainees. The sample
structure is reported inTable 1.

Analysis

Recent advances in statistical theory indicate that a random or mixed effects (RE) model
better addresses the primary research question posed than does the fixed effects (FE) model
traditionally used in applied psychology research (i.e.,Erez, Bloom & Wells, 1996; Hox &
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Table 1
Sample structure

Variable k n

Instructional methods
Lecture 19 2695
Modeling 14 1465
Active participation 18 738

Instructional factors
Materials 14 602
Self-pacing 17 438
Feedback 27 2439

Control variables
Work-related tasks 13 365
Type of dependent variable

Skill test 22 1490

Note: The sample size isk = 51 andn = 3613.

De Leeuw, 1994; Hunter & Schmidt, 1990). We seek to examine the influence of several
moderators on observed training performance. Since researchers often use these methods
and factors in conjunction with one another, a regression type model should be used. The
RE meta-analysis combines summary statistics across the studies and allows for the com-
parison of effect sizes. This technique provides an estimate of the population effect size, the
opportunity to determine whether effect sizes vary across studies, and if effect sizes do vary
across studies, allows examination of the variation associated with each moderator vari-
able. All moderator variables are coded and then entered as dummy variables; this allows
analyses to examine the entire data set to model the effects of potential moderators. The
result of the RE meta-analysis is an equation that can be interpreted similar to a traditional
regression equation.

The RE model also presented several distinct methodological challenges. At the con-
ceptual level, dependent variables may vary across studies. In our dataset, we examined
learning as observed training performance. We found training performance was measured
as both paper and pencil test performance (k = 29, n = 2123); and skill performance
(k = 22, n = 1490). Despite noting approximately equal distribution of skills and paper
and pencil tests across all three instructional methods and the absence of statistically sig-
nificant interactions between the instructional methods and the type of dependent variable
used, we decided to account for the conceptual differences by coding for type of dependent
variable (paper and pencil test= 0 and skill test= 1).

Prior to conducting the data analyses, two transformations of the individual study ef-
fect sizes were performed. A fundamental assumption of maximum likelihood estima-
tion procedures is that the data are drawn from an approximately normal distribution
with a stable variance. Because summary statistics (e.g., raw correlations) are drawn from
skewed distributions, we performed a Fisher’sz transformation that normalized the dis-
tribution, stabilized the variance and provided an estimate of the within study variance
[1/(n − 3)]. A Hotelling’s (1953)transformation was then conducted to further reduce
any remaining bias in thez-transformed sample correlations. The probability density
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function of the transformed correlation coefficients appears approximately normal for sam-
ples greater than 25 (Erez et al., 1996) and thus permitted application of maximum likelihood
estimations.

The transformed correlations and the coded moderator variables are then used to conduct
a two level hierarchical linear model analysis (Bryk & Raudenbush, 1992). The first level
analysis estimates the average effect size. This analysis estimates between-study variance
and provides a chi-square test of the null hypothesis that the between-study variance is
zero. A nonsignificant result suggests there are no real differences between-studies and
no reason to investigate moderator effects. Alternatively, if the between studies variance
estimate differs significantly from zero, real differences are indicated and there is reason to
model these differences.

We will first conduct a level-1 analysis where the fit of the unconditional model (with-
out moderators) is assessed. While the purpose of this study is to examine the effects of
instructional methods and instructional factors on older learner training performance, there
would be no variance to explain with a level-2 model if training performance coefficients
did not vary.

The conditional or level-2 analysis estimates the variance attributable to each moderator
variable. Much like maximum likelihood estimations used in multiple regression, the level-2
analysis estimates the contribution of each predictor by controlling for the between-study
variance attributable to the other predictors. To conduct this analysis, we enter dummy-coded
data for the instructional method and instructional factor variables into the equation, and as
in traditional regression analysis, the parameter estimates capture the differences in effects
between groups that are coded 1 and the referent group coded 0. A significant indicator
suggests that a specific instructional method or factor (e.g., lecture) has a relationship with
training performance that is different from the relationship of the base group (i.e., no lecture).
Similar to multiple regression analysis, the significance of a moderator variable is estimated
as the percent of between-study variance explained. A significant finding suggests that the
instructional method or instructional factor, independent of the other variables, contributes
significantly in explaining variance in training performance.

Results

The transformed data were used to test the level-1 model. This analysis assessed the
between-study variance associated with training performance. HLM was used to calculate
an average effect size and evaluate whether the observed difference among studies was
statistically different from zero. Results of this analysis revealed that the average correla-
tion between method and observed training performance wasr = .30. The test of the null
hypothesis was significant (χ2 = 109.61,p < .01). Therefore, we rejected the null hypoth-
esis that the between-study variance was zero and proceeded to examine the hypothesized
moderator effects.

We tested our research hypotheses with a level-2 HLM model. We examined the com-
bined effects of lecture, modeling, active participation, materials, self-pacing, feedback,
age, setting, type of task, and type of dependent variable on observed training performance.
This analysis included all study effect sizes (k = 51,n = 3613). The results of these anal-
yses are summarized in the second column ofTable 2. Note thatTable 2does not include
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Table 2
Moderator analysis for older learners: final estimation of mixed effects

Unconditional model Conditional model

Variable Coefficient Coefficient T-ratio Percent of variance
accounted for

Fixed effect
Intercept .29 −.65 −2.60∗∗

Instructional method
Lecture .14 2.03∗ 3.97
Modeling .20 2.76∗∗ 9.99
Active participation .19 2.00∗ 7.78

Instructional factors
Self-pacing .19 2.34∗ 14.94
Materials −.08 −1.15
Feedback −.02 −.35

Control variables
Age .01 3.33∗∗ 1.07
Type of task .28 2.87∗∗ .82
Research setting −.15 −1.01
Type of dependent variable −.02 −.30

Random effect
σ2 .01941 .00901
Deviance 189.65 255.67

Note: 51 effect sizes were used in all analyses reported. The sample size of the 51 effect sizes was 3613.

results for the effect of group size. Not all studies reported training group size. Thus, a
separate analysis was conducted using only studies that reported this moderator (k = 16,
n = 1720).

For the conditional model (excluding group size), the chi-square statistic revealed that
the estimated residual variance associated with the model was significant (χ2 = 64.43,
p < .01). The results reveal that of the hypothesized moderator variables, lecture, mod-
eling, active participation, and self-pacing were significantly related to observed older
learner training performance. The subanalysis for group size also emerged as significant.
In addition, two control variable emerged as significant: average age of trainees and type
of task.

These results provided partial support of our hypotheses. Specifically,H1a proposed
that the lecture method would not significantly improve the training performance of older
learners. The data failed to support this hypothesis. A positive and statistically significant
association emerged between use of the lecture method and observed training performance
(t = 2.03, p < .05). This relationship accounted for 3.97% of the total between studies’
variance. Modeling also had a significant association with training performance (t = 2.76,
p < .05), accounting for 9.99% of the total between studies variance. Thus the results sup-
portedH1b. The results also supportedH1c. We found a significant positive contribution for
active participation in predicting training performance (t = 2.00,p < .05); this association
accounted for 7.78% of the variance.
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H2aproposed that supplementary materials, self-pacing and feedback would each pos-
itively influence training performance of older learners. This hypothesis was only par-
tially supported. A statistically significant relationship was only associated with self-pacing
(t = 2.34,p < .05). Self-pacing accounted for 14.94% of the total between studies vari-
ance. We found support forH2b that proposed a negative relationship between group size
and training performance. The effect of group size on training performance was evalu-
ated using a subset of the data (k = 16, n = 1720). This conditional model analysis
revealed a significant negative association between group size and the training perfor-
mance of older learners (t = −2.50, p < .05). Finally, two control variables emerged
as significant: mean age of the trainee group (t = 3.33, p < .01) and type of task
(t = 2.87,p < .01), accounting for 1.07 and .82% of the total between studies variance,
respectively.

In sum, the results revealed statistically significant differences in the observed training
performance of older adult learners for each instructional method. Training that occurred in
smaller groups or training that enabled learners to progress at their own pace was associated
with higher levels of observed training performance relative to training occurred in large
groups or training that was paced. Finally, two control variables, mean age of the training
group and the use of performance-related tasks (for instance, word processing performance),
also explained significant, but much smaller portions of the observed variance in training
performance.

Discussion

In their discussion of directions for training research,Tannenbaum and Yukl (1992)call
for greater attention to the effectiveness of training programs for particular groups. In this
research we examine the effects of various instructional methods and instructional factors
on older learner training performance. The results of past research clearly show that older
individuals can and do learn; our results provide additional support for this notion as we
found a significant training effect for older learner training performance.

Many disciplines have explored topics related to training and aging; however, this is the
first empirical review of the effects of instructional methods and instructional factors on
older trainee performance. We found statistically significant associations between lecture,
modeling and active participation and observed training performance. Furthermore, by em-
ploying a RE approach we are able to determine that each method contributes independently
of the other methods to explain observed training performance. Thus, training that integrates
multiple methods could be useful when training older learners.

In many respects, this finding is consistent with research on the activity training method.
The activity method advocates active participation in discovering how to perform the focal
task. Proponents of this method also call for the use of a number of other instructional factors
(e.g., use of materials, feedback, self-pacing). In essence, the activity method can be viewed
as active participation in discovery of how to perform the task coupled with a collection
of instructional factors (Belbin & Belbin, 1972). We found that a statistically significant
association between the unique andragogical contribution of the activity method, active par-
ticipation in uncovering how to perform the focal task, and observed training performance.
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We also found significant contributions associated with both the lecture method and mod-
eling. However, we found that only one instructional factor, self-pacing, significantly con-
tributes to the explanation of older learner training performance. Thus, although activity
advocates integrating many instructional factors to promote learning among older trainees,
our results suggest that the focus may be better placed on integrating multiple methods
rather than using multiple instructional factors.

Many dismiss the lecture method as an instructional method for training older learners
(Glass, 1994). The assumption has been that older trainees lack familiarity with the training
content because they have attended little or no training for a number of years. It has been
argued that cognitive slowing that occurs with aging would limit the older learner’s ability to
keep up with the presentation, particularly when the content is novel (Belbin & Belbin, 1972;
Knowles, 1990; Sterns & Doverspike, 1989). Combined, these factors were hypothesized to
limit the effectiveness of the lecture method for promoting retention of information among
older learners. However, we know of no other study that has expressly examined the effects
of the lecture method on older learner training performance. Our findings indicated that the
independent effects of lecture are statistically significant. Thus, if the assumption that older
adult learners have been out of traditional classroom settings for an extended period of time
were true, the absence did not result in sufficient unfamiliarity with the method to render
it ineffective. Another possible explanation might be appropriate selection of instructional
method. There may be situations where one method may be more effective than another.
For example, the lecture method may be more appropriate to introduce corporate policies
whereas active participation may be more appropriate for computer training. Alternatively,
the result could reflect appropriate application of the method. However, apost hocanalysis of
the interactions between instructional methods and type of training failed to attain statistical
significance, thus, among the studies included in this manuscript, we found no data to support
the latter assertion.5

The other instructional method under investigation is modeling. By offering learners the
opportunity to watch another successfully perform the focal task, modeling has been shown
to improve training performance (Bandura, 1986). However, few studies have examined the
effects of modeling on older adult learner training performance; most studies examining
modeling effects have used children or younger samples. Yet consistent with theory and
prior research, we found a statistically significant association between modeling and older
learner training performance. Our data suggest that the positive effect of modeling on
training performance generalizes to the special case of the older learner.

Modeling is hypothesized to be most effective when the learner identifies with the model.
Although we have no data on the degree of identification between the model and the learners,
it poses an interesting research question. To date, few studies have examined the effective-
ness of modeling for training older learners. Although our analysis indicates modeling is
associated with higher older adult performance, we wonder whether increasing similarities
between the model and the learner could strengthen this relationship. Social cognitive theory
would support this perspective. However, the data on perceptions of age and perceptions
of self-age identification suggests the opposite. People tend to hold quite negative general
perceptions of aging; these perceptions have been identified even in samples of older peo-
ple. Older people tend to report feeling younger than their age, engaging in activities that
are not typical of their age group, and identifying with younger people. Evidently, many
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older adults view themselves as exceptions to the negative stereotypes associated with ag-
ing. Given these perceptions, one could hypothesize that older people may identify with
models significantly younger than their chronological age, but this is an empirical question
that warrants serious attention. Given the importance of training older learners now and for
decades to come, future research should investigate this issue.

Regarding instructional factors, we found support for the importance of self-pacing and
group size. The largest statistically significant relationship emerged between self-pacing
and observed training performance. This finding is consistent with the aging and cognition
literature that reports the most robust finding in the aging literature is physical and cognitive
declines associated with aging (Birren & Fisher, 1995). The use of self-pacing provides older
learners with ample time to assume responsibility for their learning, and to focus on the
task, understanding its importance and developing comprehension of how it is performed.
These are essential elements of andragogy (Knowles, 1990). Thus, although andragogy has
its detractors, based on the results of this research it does appear to be a useful framework
for understanding older adult learning (Hayslip & Kennelly, 1985).

As with all research, this research has limitations. First, age is not a manipulated variable.
Furthermore, much of the research on aging is cross-sectional in nature. These factors do
not permit empirical analysis of the difference between aging, period and cohort effects
(Palmore, 1978). Second, meta-analyses are constrained by the limitations of the original
studies. Fortunately, by combining a large number of effect sizes over a large population
we increase our confidence in the findings. Third, 12 of the effect sizes reported in our
meta-analysis included more than one instructional method. The information provided in
the original research limited our ability to determine the extent to which each method was
used. Fourth, our sample contained only four unpublished studies. This represents only a
small percentage of our total sample. Past research, however, has revealed no statistically
significant differences in effect sizes found in published vs. unpublished studies (Gaugler,
Rosenthal, Thorntoer & Bentson, 1987; Glass, McGaw & Smith, 1981; Hunter & Schmidt,
1990; Rosenthal, 1984). Furthermore, the results of ourpost hocfile drawer analysis re-
vealed that more than 105 file drawer studies with nonsignificant method-training relation-
ships would have to be identified to nullify the significant effects found in our sample of
studies (Rosenthal, 1984). Our investigation focuses solely on older learners, the data em-
phasized samples age 60 and older. By including only learners over age 40, we are unable
to determine whether these results hold for younger adult learners. However, interaction
analysis conducted between age and method revealed no statistically significant result.6

Nevertheless, our results offer important insights into training older learners. Training
older learners will continue to challenge practitioners and researchers for decades. As the
work force ages, technology advances, and processes change there will be an ever-increasing
need to train older learners. We find that multiple instructional methods facilitate learning
among this group; however, self paced training makes the largest positive impact on training
performance among older learners.

Notes

1. Obsolescence does not occur on all knowledge, skill, and ability sets. Experts are often
able to maintain high levels of competence in their content area. In this relatively new
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area, researchers are investigating how older subjects who are content area experts
maintain or expand knowledge bases.

2. In a few cases, when multiple sessions were employed, the first session was used as
a proxy for a pre-test measure. This is a conservative adjustment and was applied to
only four studies.

3. For a complete list of studies included in the analyses, contact the first author.
4. Crystallized intelligence represents learned concepts, relationships, data, or general

information. For example, crystallized intelligence could assess one’s understanding
of numbers, and how to perform basic mathematical functions, e.g., addition, subtrac-
tion. Fluid intelligence represents the application of known relationships, concepts,
data, or general information in a novel way. For example, interpretation of data or
arranging information in a novel way would be classified as fluid intelligence.

5. Thank you to an anonymous reviewer for raising this point and encouraging investi-
gation of the issue.

6. Thank you to an anonymous reviewer for raising this point and encouraging investi-
gation of the issue.

Acknowledgments

The authors wish to thank Amir Erez for his invaluable insights and extraordinary colle-
giality.

References

Baltes, P., Dittman-Kohli, F., & Kliegl, R. 1986. Reserve capacity of the elderly in aging-sensitive tests of fluid
intelligence: Replication and extension.Psychology and Aging, 1: 172–177.

Baltes, P. B., Sowarka, D., & Kliegl, R. 1989. Cognitive training research on fluid intelligence in old age: What
can older adults achieve by themselves?Psychology and Aging, 4: 217–221.

Bandura, A. 1986.Social foundations of thought and action: A social cognitive theory. Englewood Cliffs, NJ:
Prentice-Hall.

Belbin, E., & Belbin, R. 1968. New careers in middle age. In B. Newgarten (Ed.),Middle age and aging: A reader
in social psychology: 341–350. Chicago: University of Chicago Press.

Belbin, E., & Belbin, R. 1972.Problems in adult retraining. London, England: Heinemann.
Belbin, E., & Shimmin, S. 1964. Training the middle-aged for inspection work.Occupational Psychology, 38:

49–57.
Birkhill, W., & Schaie, K. 1975. The effect of differential reinforcement of cautiousness in intellectual performance

among the elderly.Journal of Gerontology, 30: 578–583.
Birren, J., & Fisher, L. 1995. Age and speed of performance: Possible consequences for psychological functioning.

Annual Review of Psychology, 46: 329–353.
Bryk, A., & Raudenbush, S. 1992.Hierarchical linear models: Applications and data analysis methods. Newbury

Park, CA: Sage Publications.
Carroll, S., Paine, F., & Ivancevich, J. 1972. The relative effectiveness of training methods: Expert opinion and

research.Personnel Psychology, 25: 495–509.
Charness, N., Schumann, C., & Boritz, G. 1992. Training older adults in word processing: Effects of age, training

technique, and computer anxiety.International Journal of Technology and Aging, 5: 79–106.
Elias, P., Elias, M., Robbins, M., & Gage, P. 1987. Acquisition of word-processing skills by younger, middle-age,

and older adults.Psychology and Aging, 2: 340–348.

 © 2003 Southern Management Association. All rights reserved. Not for commercial use or unauthorized distribution.
 at Ebsco Host temp on July 16, 2007 http://jom.sagepub.comDownloaded from 

http://jom.sagepub.com


J.S. Callahan et al. / Journal of Management 2003 29(5) 663–680 679

Erez, A., Bloom, M., & Wells, M. 1996. Using random rather than fixed effects models in meta-analysis:
Implications for situational specificity and validity generalization.Personnel Psychology, 49: 275–306.

Fossom, J., Arvey, R., Paradise, C., & Robbins, E. 1986. Modeling the skills obsolescence process: A
psychological/economic integration.Journal of Management Review, 11: 362–374.

Fullerton, H., Jr. 1999, December. Labor force participation: 75 years of change, 1950–98 and 1998–2025.Monthly
Labor Review: 3–12.

Gaugler, B., Rosenthal, D., Thornton, G., & Bentson, C. 1987. Meta-analysis of assessment center validity.Journal
of Applied Psychology, 72: 493–511.

Gist, M., Rosen, B., & Schwoerer, C. 1988. The influence of training method and trainee age on the acquisition
of computer skills.Personnel Psychology, 41: 255–265.

Glass, J. C. 1994. Factors affecting learning in older adults.Educational Gerontology, 22: 359–372.
Glass, G., McGaw, B., & Smith, M. 1981.Meta-analysis in social research. Newbury Park, CA: Sage Publications.
Hayslip, B., & Kennelly, K. 1985. Cognitive and noncognitive factors affecting learning. In D. Lumsden (Ed.),

The older adult as learner: 73–98. Washington, DC: Hemisphere Publishing.
Hill, R., Allen, C., & McWhorter, P. 1991. Stories as a mnemonic aid for older learners.Psychology and Aging,

6: 484–486.
Hotelling, H. 1953. New light on the correlation coefficient and its transformation.Journal of the Royal Statistical

Society, Series B, 15: 193–225.
Houle, C. 1961.The unique mind. Madison, WI: University of Wisconsin Press.
Hox, J., & De Leeuw, E. 1994. A comparison of nonresponse in mail, telephone, and face-to-face surveys.Quality

and Quantity, 28: 329–344.
Hunter, J., & Schmidt, F. 1990.Methods of meta-analysis: Correcting error and bias in research findings. Newbury

Park, CA: Sage Publications.
Kinsbourne, M., & Berryhill, J. 1972. The nature of the interaction between pacing and the age decrement in

learning.Journal of Gerontology, 27: 471–477.
Knowles, M. 1990.The adult learner: A neglected species: 4th ed. Houston, TX: Gulf Publishing.
Kubeck, J., Delp, N., Haslett, T., & McDaniel, M. 1996. Does job-related training performance decline with age?

Psychology and Aging, 11: 92–107.
Light, L. 1991. Memory and aging: Four hypotheses in search of data.Annual Review of Psychology, 42: 333–376.
Lindeman, E. 1926.The meaning of adult education. New York: New Republic.
Lerman, R., & Schmidt, S. 1999.An overview of economic, social, and demographic trends affecting the U.S.

labor market. Washington, DC: The Urban Institute.
Martocchio, J. 1989. Age-related differences in employee absenteeism: A meta-analysis.Psychology and Aging,

4: 409–414.
Meyer, B. 1987. Reading comprehension and aging. In K. Shaie & C. Eisdorfer (Eds.),Annual review of gerontology

and geriatrics: 93–115. New York: Springer Publishing Company.
Neale, J. G., Toye, M. H., & Belbin, E. 1968. Adult training: The use of programmed instruction.Occupational

Psychology, 42: 23–31.
Okun, M., & DiVesta, F. 1976. Cautiousness in adulthood as a function of age and instructions.Journal of

Gerontology, 31: 571–576.
Palmore, E. 1978. When can age, period, and cohort be separated.Social Forces, 51: 282–295.
Park, D. 1994. Aging.Human Performance, Cognition, and Work, 7: 181–205.
Pascual-Leone, J., & Irwin, R. 1998 Abstraction, the will, the self, and modes of learning in adulthood. In M.

Smith & T. Pourchot (Eds.),Adult learning and development: Perspectives from educational psychology: 35–66.
Mahwah, NJ: Erlbaum.

Rosenthal, R. 1984.Meta-analysis procedures for social research. Newbury Park, CA: Sage Publications.
Schmidt, R., & Bjork, R. 1992. New conceptualizations of practice: Common principles in three paradigms suggest

new concepts for training.Psychological Science, 3: 207–217.
Schmidt, R., Lange, C., & Young, D. 1990. Optimizing summary knowledge of results for skill learning.Human

Movement Science, 9: 325–348.
Sheppard, H. 1970.Toward an industrial gerontology. Cambridge, MA: Schenkman Publishing.
Spirduso, W., & MacRae, P. 1990. Motor performance and aging. In J. Birren & K Schaie (Eds.),Handbook of

the psychology of aging: 184–200. San Diego, CA: Academic Press.

 © 2003 Southern Management Association. All rights reserved. Not for commercial use or unauthorized distribution.
 at Ebsco Host temp on July 16, 2007 http://jom.sagepub.comDownloaded from 

http://jom.sagepub.com


680 J.S. Callahan et al. / Journal of Management 2003 29(5) 663–680

Sterns, H. 1986. Training and retraining adult and older adult workers. In J. Birren, P. Robinson, & J. Livingson
(Eds.),Age, health and employment: 93–113. Englewood Cliffs, NJ: Prentice-Hall.

Sterns, H., & Doverspike, D. 1987. Training and developing the older worker: Implications for human resource
management. In H. Dennis (Ed.),Fourteen steps in managing an aging workforce: 96–110. Washington DC:
Lexington Books.

Sterns, H., & Doverspike, D. 1989. Aging and the training and learning process. In I. Goldstein and Associates
(Eds.),Training and development in organizations: 299–331. San Francisco, CA: Jossey-Bass Publishers.

Sterns, H., & Miklos, S. 1995. The aging worker in a changing environment: Organizational and individual issues.
Journal of Vocational Behavior, 47: 248–268.

Tannenbaum, S., & Yukl, G. 1992. Training and development in work organizations.Annual Review of Psychology,
43: 399–441.

The U.S. Bureau of Labor Statistics. 2002.Report on the civilian labor force. Washington, DC: U.S. Government
Printing Office.

Tough, A. 1979. The adult learning projects. Toronto: Ontario Institute for Studies in Education.
Twitchell, S., Cherry, K., & Trott, J. 1996. Educational strategies for older learners: Suggestions from cognitive

aging research.Educational Gerontology, 22: 169–181.
Verhaeghen, P., Marcoen, A., & Goossens, L. 1992. Improving memory performance in aged through mnemonic

training: A meta-analytic study.Psychology and Aging, 7: 242–251.
Verner, C., & Dickenson, G. 1967. The lecture: An analysis and review of research.Adult Education, 17: 85–100.
Welford, A. 1976. Thirty years of psychological research on age and work.Journal of Occupational Psychology,

49: 129–138.
Wellner, A. 2002, March. Tapping a silver mine.HR Magazine, 47: 26–32.
Willis, S., Blieszner, R., & Baltes, P. 1981. Intellectual training research in aging: Modification of performance

on the fluid ability of figural relations.Journal of Educational Psychology, 73: 41–50.
Willis, S., & Nesselroade, C. 1990. Long-term effects of fluid ability training in old-old age.Developmental

Psychology, 26: 905–910.
Winstein, C., & Schmidt, R. 1990. Reduced frequency of knowledge of results enhances motor skill learning.

Journal of Experimental Psychology: Learning, Memory, and Cognition, 16: 677–691.
Zardi, E., & Charness, N. 1989. Training older and younger adults to use software.Educational Gerontology, 15:

615–631.

Judith Scully Callahan earned her Ph.D. degree at the University of Maryland; she is an
assistant professor of management at the University of Central Florida. Her current research
interests include aging and work, fit, and intrinsic motivation.

D. Scott Kiker earned his Ph.D. at the University of Florida; he is an assistant professor
of management at Auburn University, Montgomery. His current research interests include
contextual performance, reliability and validity concerns of the interview, and transactional
and transformational leadership.

Tom Cross is an assistant professor of management at Drake University.

 © 2003 Southern Management Association. All rights reserved. Not for commercial use or unauthorized distribution.
 at Ebsco Host temp on July 16, 2007 http://jom.sagepub.comDownloaded from 

http://jom.sagepub.com

	Does Method Matter? A Meta-Analysis of the Effects of Training Method on Older Learner Training Performance
	Instructional Methods
	Lecture
	Modeling
	Active Participation
	Instructional Factors
	Materials
	Self-Pacing
	Feedback
	Group Size

	The Present Study
	Method
	Data
	Measures
	Observed training performance
	Operationalizations of instructional method and training effectiveness

	Analysis
	Results

	Discussion
	Acknowledgements
	References


